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Outline  of presentation 

� Research in Hoeksche Waard (2008/2009) 
� Spatial knowledge, emphasis on soil 

� Research in Drenthe/Groningen (2010) 
� Soil and weed knowledge 

� Incentives for Participatory Mapping 
� Discussion 



The arable farmer as the assessor of within-field variation 

Explore spatial knowledge of farmers:  

• What does it consist of? 

• Can it be made explicit? 

• Do they apply their knowledge? 

• Compare outcomes of farmer defined management zones with results of soil 
sampling 

 

Location of sampled fields  

in Hoekse Waard 

Field K 

Field M 

Field L 

Field N1, N2 



From spatial mind map to soil sampling scheme 

• Semi-structured 
interview 

• Field choice 
• Drawing of map 

with zones 

• Field visit 
• Zonation 
• Stake out 

• Soil sampling 
• Analysis of 

results 
• Evaluation 

NPK 
Texture 
SOC 
pH 

Features of fields in Hoekse Waard 
 

Geomorphology 
� Texture gradients 
� Thickness of furrow 
� Old creek ridge (inversion of relief and peat) 
 
 
Historic land use 
� Variation in SOM (old pastures) 
� Nutrient status 

 
Impermeable layer 
 



Zone A 

Old Pasture (till 1975): higher 
OM  

Highest yield: Less N 

Lightest soil 

Highest part of field (at dyke) 

Zone B 

Drier, thinnest  furrow 

Less fertile soil 

Heavier soil than A, C 

Zone C 

Partially drier, thin  furrow 

Less fertile soil 

Zone D 

Lower part of field 

Heavier soil 
Zone E 

Lowest part of 
field 

Heaviest soil 

Field K: Results of one-way ANOVA 

Clay Ntot SOM P-AL P-PAE

Zone
% mg N kg-1 % mg P2O 5 

kg-1
mg P/kg

A 18.8a 1946c 3.68b 662b 2.22b

B 22.0a 1202ab 2.36a 534ab 1.28ab

C 19.6a 1062a 2.04a 468a 0.8a

D 21.8a 1136ab 2.12a 564ab 0.9ab

E 27.2b 1476b 2.72a 608ab 1.12ab

p<0.001 p<0.001 p<0.001 p<0.01 p<0.001



Farmer/Field L: Zone 
B & C more herbicide 
as higher weed density 
than zone A.  

Farmer N/Field N1,2: Zone A of 
both fields: more Alopecurus 
myosuroides 

According to Farmer M Field M: 
• Zone B highest density 

Stachys palustris L. 
• Zone C mostly perennials 

such as STAPU, M. arvensis 
L.,  Sonchus arvensis L. 

• Zone F highest density 
Galinsoga parviflora Cav 

• Zone E lowest weed density 
• In general increase in GALPA. 

Field M 

Soil tillage 
Soil color 

Height differences 

Crop growth 

Sources of knowledge 

Aerial images 

Field history 

View from dyke 



Conclusions 

1. Farmer defined management zones coincide with significant 
differences in texture, organic matter, nutrients 

2. Extensive spatial knowledge present 
3. Part of spatial knowledge already actively applied intuitively 
4. Soil tillage important moment of perception 
5. Geomorphology and land use reflected in differences between 

management zones 
6. Spatial knowledge farmer suitable starting point for soil sampling 

Paper in PA: Open Access 
DOI: 10.1007/s11119-010-9197-y 
http://www.springerlink.com/content/q532348x0r752q21/ 

Pilot study on farms on reclaimed peat land 
 
Semi structured interview at farms covering following topics: 
• General information concerning farm and farmer 
• Variation between fields of farm 
• Variation within one specific field 
• Application of GPS 
• Weed management and spatio-temporal occurrence of 

weeds 

Variation in soil organic matter from 5-25% 
 

Preliminary results  
According to farmers within-field 
soil variation: 
• Organic matter content  
• Sand 
• Height 
• Thickness of furrow 
• Soil resistance and 

impermeable layers 



More weeds in 
zone BC 

Zone A: Highest density Glechoma  
hederacea 

Zone 
Sand: 
lowest 
weed 
density 

Zone C: 
Poa 
annua 
highest 
density 

Zone Peat: More 
Urticaria dioica and 
Polygonum species 

 
 
1 field soil sampled (furrow and top 2.5m) 
Weed spatial pattern as described by farmer 

K, N , sand in zones as expected 
Zonation of Peat zone not entirely in 
accordance with SOM, Ntot 



� Various weeds occur patchy, both annuals and 
perennials 

� Weed patchiness related to: 
� variation in SOM (Polygonum maculosa on higher SOM)  
� spray tracks (P. annua) 
� failed spraying 
� open space (S. nigrum on headlands)  
� introduction with manure (E. crus-galli ) 
� sandier, higher and drier parts more C. album, Galeopsis 

tetrahit 

According to farmers (not validated): 
 

Results/Discussion/Conclusions pilot study 

� Extensive knowledge present with respect to soil 
and weed 

� Some trends/opinions present, support too small 
� Knowledge only partially validated 

 



Incentives for participatory weed mapping 

� Farmers source of knowledge 
� Current societal technical developments: 

� Increasing application of GPS on farms 
� Citizen science 
� Volunteered Geographic Information (Goodchild, 2007) or 

collaborative mapping 

� Direct link between weed research and weed 
practice (See paper (Moss, 2007) 

http://en.wikipedia.org/wiki/Citizen_science 



Discussion 
� Is it feasible to let farmers participate in the EWRS 

Working Group (WG) on weed mapping? 
� How can both farmers and WG benefit from such 

collaboration? 
� What will be the added value for farmers? 
� Do such initiatives exist within Europe? 
� What would be the best approach? 
� How to tackle data quality and validation? 
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